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5 Positioners/Trackers

General I nformation

Positioners or trackers are required Television Receive Only (TVRO) system
componentsiif the system's antenna tracks more than a single geostationary
satdlite or if the geostationary satellite being tracked isin an inclined orbit.
Positioners are used with polar mount antennas. Trackers are used with
azimuth/elevation (Az/El) mount antennas. Figure 5.1 illustrates the location of
the positioner/tracker controller within the TVRO system.

Figure5.1, TVRO Tracking System
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Positioner Description
The purpose of a positioner controller (positioner) is to move the system antenna
from one visible, geostationary, equatoria-orbiting satellite to another. A
positioner is used only with a polar mount antenna. A polar mount antenna can
move from |eft to right or right to left within the travel limits of its mount. The
antenna's angle of elevation cannot be changed because it is set and locked in
place a the time the antenna is installed.
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A TVRO positioning subsystem consists of:
A single antenna drive motor (actuator);
Control/sensor cables; and

A poditioning controller.

All positioning and signa-transmission data for each satellite is entered into and
stored in the memory of the positioning controller. On your command, the
positioning controller turns on the antenna drive motor and moves the antenna to
the selected satellite.

Tracker Description

The purpose of atracker isto keep the system antenna pointed at a geostationary
satellite that isin an inclined orbit. It isused only with an Az/El mount antenna.
An inclined orbit satellite drifts +/- 0.1 degrees within its longitudina position
(sideways movement) and drifts +/- 5.0 degrees within its latitude position
(vertical movement). From the ground, the movement of the satellite over a 24-
hour period isafigure "8" as shown in Figure 5.2.

Figure5.2, Inclined Orbit
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Asdiscussed in Chapter 3, Antennas, an Az/El mount antenna can move from
left to right or right to left within the travel limits of its mount, and it can move
up and down in elevation. This ability of the antenna to move both horizontaly
and verticaly alows a satellite to be tracked throughout its entire 24-hour
inclined orbit.

Without this tracking ability, signa strength would decline and could be lost
entirely as the satellite moves towards its maximum points of inclination. An
inclined orbit satellite's maximum signal reception occurs only twice during each
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24-hour period, when the satellite's figure-8 pattern moves through its nominal

position.

A TVRO tracking subsystem consists of:

Two antenna drive motors (actuators);

Control/sensor cables;

A tracker controller;

A computer terminal;

A computer keyboard; and

A printer.

All tracking and signal data for each satellite is entered into and stored in the
central-processing unit (CPU) of the tracker controller. On your command, the
tracker activates the antenna drive motors and moves the antenna to the selected

satellite. Asthe satellite moves through its figure-8 pattern, the computer

andyzes the strength of the signal being received and sends data to the tracking
controller about how much to move the antenna vertically and horizontally to
maintain maximum signal reception.

Terms

Acronyms, terms, and definitions useful in the following sections are listed here.

TERM DEFINITION

AGC Autométic Gain Control

Andog Signd A sgnd tranamitted on a continuoudy varying
electromagnetic wave

Antenna A s0lid or wire-mesh parabolic surface that reflects radio-
frequency eectromagnetic Sgnasto asmadl point, cdled
the focd point

Antenna Beamwidth An angular width where the antenna sengitivity for
recaiving or tranamitting sgnds falsto one-hdf its center
sengtivity

Antenna G/T A ratio of antenna gain to antenna noise temperature,
pronounced "G over T". Measured as decibelS/degree
Kelvin (dB/K)

Antenna Gain An antennds ability to amplify anincoming Sgnd. Itis
measured in units of decibes (dB)

Antenna Mount The main support for an antenna reflector. One of three
types. fixed, polar, or AzimuthVElevation (Az/El)
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Aperture The diameter of a parabolic antenna (dish) that intercepts
the incoming satellite Sgnd.

Bit Error Checking A method for checking a binary data stream for bit errors,

(BEC) sometimes called Viterbi Forward Error Checking (FEC)

Bit Error Rate (BER) A measure of the accuracy of digita demodulation or
decoding.

Bit Rate The speed of digitd transmisson measured in bits per
second.

Block Downconverter An dectronic device that reduces asignd frequency to a

(BDC) lower frequency range, and then passes the Sgnd into
RG-11 coaxid cable running to the system receiver

BNC A cable connector type

Cassegrain Focus A focal point reached after two reflections: the antenna
surface, and a second surface

Edge of Coverage The limit of adefined service area, typicdly 3 dB down

from beam center, but it may be more. Reception is il
possible beyond thisline.

Equatoriad Orbit

A satellite orbit that travels over the equator of the Earth

FEC Forward Error Correction

Feedhorn A device located at the foca point of the antenna that
collects focused, concentrated signal and passes it through
awaveguide to the firgt stage of dectronic amplification

Focd Point A point near an antennawhere Sgnd reflections from the
antenna surfaces mest

Frequency The number of complete oscillations per second of an
electromagnetic wave.
1 cycle per second = 1 hertz (Hz)
1,000 cycles per second = 1 Kilohertz (KHz)
1,000,000 cycles per second = 1 Megahertz (MH2z)
1,000,000,000 cycles per second = 1 Gigahertz (GHz)

Frequency Reuse A technique that uses the same frequency with different
sgnd polarizations to transmit different programs that do
not interfere with one another

Geo- Stationary Orbit A satdlite orbit that has the same period of revolution as
the Earth's rotationd period

Hertz (Hz) The unit of frequency, one cycle per second.

Inclined Orbit A satdllite orbit that travels to the north and south of the
Earth's equator

Ku-Bad RF signd frequenciesin therange, 10.95 - 12.75 GHz
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B TERM J_ DEFINITION

LED Light Emitting Diode

Left Hand Circular A tranamitted dectromagnetic Sgnd rotating in a

Polarization (LHCP) clockwise direction.

Megahertz (MHZz) 1 million hertz.

Noise Source Any sgnd that interferes with the desired signd

Nonvolatile Computer Computer memory that retains its stored data when the

Memory compuiter isturned off

Pick-up Probe An dectronic sengng device that converts RF
electromagnetic Sgnd into avarying dectric current at
the input to the Low-Noise Block Downconverter (LNB)

Polarity Controller A disc (usudly teflon) that directs acircularly polarized
signa down the passage of afeedhorn to the pick-up
probe

Polarization The angle a which an eectromagnetic wave sgnd is
oscillating. Polarizetion is usudly either linear or
creular. If linear, the dgna may be ether horizontdly or
verticaly polarized. If circular, the Sgnad may be either
left or right circularly polarized.

Postioner A device used to move the TVRO antenna from one
vishle, geostationary, equatoria-orbiting satellite to
another. A pogtioner is used only with apolar mount
antenna

Prime Focus A focd point reached after one reflection from an
antenna's surface

Right hand Circular A tranamitted electromagnetic 9gnal rotating in a

Polarized (RHCP) counterclockwise direction.

SCART Cable An eectrica cable connecting a positioner/tracker to a
system receiver, enabling automatic trandfer of satllite
tracking data from the receiver to the positioner/tracker

Solar Outage Thelossof sgnd caused by the sun passing though the
receiving antenna's beam.

Sparkles A popular term for video noise seen as very smdl flashes
of light on amonitor or televison screen.

Tracker A device used to keep the system antenna pointed at a
geostationary satellite that has assumed an inclined orbit.
It isusad only with an azimuth/devation (AZ/El) mount
antenna
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B TERM J_ DEFINITION
Waveguide A carefully machined metd passageway, through which

the RF sgnd from the feedhorn passesto the first stage of
electronic amplification

Waveguide Hange The projecting collar on the rear end of afeedhorn. It bolts
directly to the projecting collar on the front end of the low
noise amplifier.

05/05/00

International Broadcasting Bureau WORLDNET 2¥ 2% ¥




TVRO Operation Guide
5. Positioners/Trackers

5-8
Satellite Positioners

PACE MSP 200 Multi-Satellite Positioner and
MANHATTAN SP 250 Satellite Positioner

This section discusses the operation of two satellite positioner models: the Pace
MSP 200 Multi-Satellite Positioner and the Manhattan SP 250 Satellite
Positioner. A satellite positioner alows a motorized satellite antenna to move
from one satellite to another. It therefore allows you to receive programs relayed
by more than one satdllite. Y ou set up the antenna positioner by lining up the
antenna with each satellite in which you are interested, and then set a satellite
number for each one. Once you have done this, the antenna moves easily to the
correct position when required.

Figure 5.3 shows a sample case using two satellites. The movement of the
antenna must have east and west limits, which you need to set up first. You then
set each satellite number at a 3-digit antenna position, which shows the arc that
the antenna has moved from the east limit. The east limit is aways at antenna
position 000.

Figure5.3, Two-Satellite Positioning
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A cable connects the antenna positioner to the actuator arm of the antenna. There
are two common types of actuator: the reed type and the optica (photo-
interrupter) type. The Pace MSP 200 and the Manhattan SP 250 function with

both types.
It is recommended that you connect the positioner to a compatible satellite

receiver by afull SCART lead. This simplifies operation because the antenna
moves automatically to the correct position when you select a program at your

International Broadcasting Bureau WORLDNET #¥& &
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receiver. The positioner responds to information it receives through the SCART
lead connected to the receiver, and the receiver can receive information through
the SCART lead from the positioner. By exchanging information, both units can
operate in an optimum manner..

Polarizer Circuitry (postioner with polarizer control only)

Figure 5.4 shows system connections between the antenna and positioner. The
positioner has arear panel connector and contains circuitry to drive an
electromagnetic or mechanica polarizer within the low-noise block
downconverter (LNB). It isan advantage for the LNB on amoveable antenna to
have one of these types of polarizers. The adjustable polarizer compensates for
“polarization offset”, which occurs when signals reach the LNB from satellitesin
different parts of the sky

Figure 5.4, System Connections
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If your satellite receiver has its own polarizer circuitry, use that circuitry to drive
the polarizer. The positioner provides polarizer control for recelvers that do not
have their own polarizer circuitry.

At the positioner, you can set polarization values. These compensate for
polarization offset and result in a better picture on your TV or monitor. Satellite
programs are transmitted either horizontally or verticaly polarized (H or V).
Note the following information about polarization values.

The values you enter at the positioner are different for horizontal and vertical
polarizations,

The values depend on the direction in which your antennais pointing
(different directions for different satellites); and
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If your antenna has an electromagnetic polarizer, the values you enter may
depend upon the program frequency; that is, they may vary from program to
program.

Positioner Operational Modes (Overview)

The positioner can bein standby mode or in one of three operational modes:
normal, program, and set limits. Thereisafront panel light for each mode.

The positioner goes into normal mode when it comes out of standby. In normal
mode, you can move the antenna by using the positioner handset to select a
satdllite number. The satellite number is displayed on the front panel of the
positioner.

Before you can do this, however, you must set up the satellite numbers at the
positioner. You do thisin program mode. In this mode you hold down the

or to move the antenna to aign it with a satellite. The front panel
displays the current antenna position for reception from this satellite. You save
this position by giving it a satellite number. The procedure is then repeated for
other satellites to be used.

During ingtalation, you must first limit the movemert of the dish by setting an
east limit and awest limit. These limits are set up in the set limits mode. Refer
to the TVRO Installation Manual for details on this procedure.

Postioner Configurations

The way you enter polarization values into either the Pace M SP 200 or the
Manhattan SP 250 positioner depends upon its configuration. There are 3
available configurations. The correct configuration depends on the type of
receiver your site uses and the settings you have made for the receiver’s LNB.
The positioner uses information passed through the SCART cable from the
receiver. Thisinformation is sent at the time a program is selected at the receiver
or when anew program is stored. The configurations use different kinds of
information, as follows:

Configuration 1 - Satellite number and polarization (H or V);
Configuration 2 - Satdllite number only; or

Configuration 3 - Program number only.
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The proper configuration to be selected is shown in Table 5.1.

TABLE 5.1, POSITIONER CONFIGURATIONS

RECEIVER

POSITIONER WITH
POLARIZER CONTROL

POSITIONER WITHOUT
POLARIZER CONTROL

MSS series with
“Positioner Pol.” On

Configuration 1
(factory-set
configuration)

Cannot be used

MSS series with
“Positioner Pol.” Off

Configuration 2

Configuration 2 (factory-
set configuration)

PSR/PRD 800/900
series, MRD 950/960
series

Configuration 2

Configuration 2 (factory-
set configuration)

A receiver not connected

by a SCART cable to
positioner

Configuration 2

Configuration 2 (factory-
set configuration)

Early receiver, such as
Pace 9000, 9200,

MRD920

Configuration 3

Configuration 3

Front Pand Overview

Figure 5.5 shows the front panel of the Pace MSP 200 positioner. The numbers
on the figure refer to the button names in the figure legend. Similar buttons are
found on the Manhattan SP 250 positioner.

Figure5.5, Pogtioner Front Pane
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The functions associated with the front panel buttons are described in Table 5.2.

TABLE 5.2, FRONT PANEL BUTTON FUNCTIONS

05/05/00

IN NORMAL MODE:

[EAST s] or [WEST t]

Steps through the satellite numbers one by one

[MODE]

Held down: Shows the current antenna position

[MODE] and [EAST s]

Mode

Puts the positioner into Stage A of program
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IN PROGRAM MODE:

NOTE: The buttons function as described below. If you use the handset to
change the polarization information, you must then use the handset to complete
any operations in program mode.

INSTAGE A (MOVING TO POSITION):

[MODE] - Puts the positioner into set limits mode, if
pressed first after entering program mode.

- Puts the positioner into normal mode, if any
other buttons have been pressed since entering
program mode.

[EAST s] or [WEST t] Moves the antenna east or west to a position
between the east and west limits

[D] Puts the positioner into Stage B of program
mode

IN STAGE B (SETTING THE SATELLITE NUMBER):

[EAST s] or [WEST t] Changes the satellite number

[D] Stores the displayed satellite number at the

current antenna position, and returns the
positioner to Stage A of program mode

[MODE] Puts the positioner into normal mode

IN SET LIMITS MODE:

[EAST s] or [WEST t] Moves the antenna eastwards or westwards
[D] Stores the east and west limits

[MODE] - Puts the positioner into normal mode. If you

have stored a new east limit, existing antenna
positions are then recalculated.

- When you reset both limits, press [MODE]
immediately to save any existing satellite
numbers.

Remote Control Handset Overview

In addition to the positioner front panel buttons, a remote control handset can
perform operationa functions. Figure 5.6 shows the operationa buttons of the
remote control handset.

05/05/00 International Broadcasting Bureau WORLDNET %
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Figure 5.6, Remote Control Handset

These operational functions are summarized in Table 5.3. This summary lists the
main functions only.

TABLE 5.3, REMOTE CONTROL HANDSET FUNCTIONS

05/05/00

IN NORMAL MODE:

[P—] and/or 0-9 keys

Selects the satellite number

sort

Steps through the satellite numbers one by one

[MODE], then [1]

Puts the positioner into program mode

[MODE], then [2]

Puts the positioner into set limits mode

H[HIV]

Switches polarization between horizontal and
vertical

*INORM] Restores the polarization to its setting when
normal mode was first entered
[STATUS] Held down: Displays the current antenna position

[EAST] or [WEST]

Press briefly while the antenna is stationary: Puts
the positioner into program mode. The antenna
then moves east or west, if you hold the key down.

Press briefly while the antenna is moving: Stops
the antenna and puts the positioner into program
mode. To return to normal mode and restart the
movement, press [NORM].

IN PROGRAM MODE:

In Stage A (moving to position and setting the polarization value):

[EAST] or [WEST]

Moves the antenna east or west to an antenna
position between the east and west limits

*[POL]

Displays the current polarization value

International Broadcasting Bureau WORLDNET %
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Operation

05/05/00

*[H/V] Switches polarization between horizontal and
vertical

*s ort Steps through the polarization values

[NORM] Returns the positioner to normal mode without
storing any changes

[STORE] Puts the positioner into Stage B of program mode

In Stage B (setting the satellite number):

[P—] and/or 0-9 keys

Selects the satellite number

s ort

Steps through the satellite numbers one by one

[STORE] Stores the displayed satellite number (*and the
polarization value(s) set in Stage A) at the current
antenna position. Then the positioner is returned to
Stage A of program mode.

[NORM] Returns the positioner to normal mode without

storing any changes

IN SET LIMITS MODE:

[EAST] or [WEST]

Moves the antenna eastwards or westwards

[STORE]

Stores the limits. After storing the second limit, the
positioner is returned to normal mode.

[NORM] If one limit has been changed: Returns the
positioner to normal mode and saves any satellite
numbers (*and polarization values) that have been
previously stored.

[MODE] If both limits have been changed: Returns the

positioner to normal mode and saves any satellite
numbers (*and polarization values) that have been
previously stored (provided you press it
immediately).

* These functions are gpplicable only to positioners with polarizer control.

Because some of the installation procedures may need to be repeated, they are

described in this manua as well as in the TVRO Installation Manual.

The

following ingtallation procedures that may need repesting and are included here

are as follows:;

Putting the positioner into and out of standby;

Changing the configuration selection;

Selecting satellite numbers;

Adjusting the east and west limits;

Setting up satellite numbers and polarization values (positioner with polarizer

contral);

International Broadcasting Bureau WORLDNET
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Setting up satellite numbers (positioner without polarizer control);
Operating the positioner in normal mode;

Changing the antenna position of a satellite number;

Deleting a satellite number;

Recovering satellite numbers after a power failure;

Recovering satellite number after an “Err” message;

Clearing the positioner’s memory; and

Warning messages.

Putting the Positioner into and out of Standby

When the positioner isfirst switched on, it goesinto standby mode, indicated by
adash on the front panel display of the positioner. To bring it out of standby
and into normal mode, do one of the following options:

Press @ on the handset;
Press [P--] and/or number keys on the handset to select a satellite number; or

Press @ on the front panel of the positioner.

If areceiver that is connected to the positioner by a SCART cable is brought out
of standby, the positioner is also brought out of standby at the same time.

Whenever the positioner comes out of standby, the antenna may move. It
depends upon where the antenna was when the positioner went into
standby.

05/05/00

To put the positioner into standby, first make sure the positioner isin normal
mode. Then do one of the following options:

Press @ on the handset., which aso works if the positioner isin Stage A of
program mode; or

Presd@l] on the front panel of the positioner.

If the positioner isin normal mode, it dso goes into standby when an attached
receiver goes into standby (except early receivers such as the Pace 9000, 9200,
and MRD920).

International Broadcasting Bureau WORLDNET #¥& &
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Changing the Configuration Selection

If you need to change the positioner’s configuration selection, follow the steps
below before you connect the positioner to other equipment:

1. Make surethe AC power cord is detached from the AC source, but is
plugged into the rear pand of the positioner.

2. Hold down both the [ button and s on the positioner front panel. At
the same time, plug in the AC power cord to apply power to the positioner.

3. Release the [§] button and s when aflashing number appears on the
front pandl display. This number is the current configuration.

4. Pressthe appropriate number key (1, 2, or 3) on the handset for the
configuration you want.

5. Press[STORE].

The positioner stores the new configuration and goes into standby. Evenif the
positioner is switched off at the AC power source, it remainsin the configuration
you have selected.

Selecting Satellite Numbers

When you select a satellite number in normal or program mode, you can use the
S ort to step through the numbers one by one, or you can use [P--] and the
number keys shown in Table 54.

TABLE 5.4, KEYSFOR ENTERING SATELLITE NUMBER

SATELLITE NUMBER ACTION

1TO9 Press the appropriate number key

10 TO 99 Press [P--] once, then press the two appropriate
number keys

100 TO 128 Press [P--] twice to show “1-- “ on the front panel
display, then press the two appropriate number
keys to complete the satellite number

Adjusting the East and West Limits

It is probable that you have aready set the east and west limits to the movement
of the antenna when the positioner was origindly installed. During normal
operation, you may want to change or adjust the east and west limits to new
values. For example, when anew satellite is launched, you might want to change
one or both of these limits. After the adjustment of east and west limitsis
finished, al satellite numbers that you have set up are to be preserved and their
new antenna positions are to be recalcul ated.

For information on setting the east and west limits during installation, refer to the
appropriate section of the TVRO Installation Guide.
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To adjust only one limit of the antenna movement, follow the steps below:

1. On ether the remote control handset or the front panel of the positioner,
press [Y[®]8]= then . This puts the positioner into set limits mode.

2. To adjust only one limit, press and hold either or W=8)) Thismoves
the antenna to the position of the new limit.

3. Press to save the new setting. The front panel display shows“L 1
Set 000”.

4. Press|\[®]a{Y] to return the positioner to normal mode.

Any satellite numbers you have aready set up are preserved. If you have set up a
new east limit, their antenna positions are recalculated. This recalculated

position is not needed if you have adjusted the west limit, because antenna
positions are dways calculated from the east limit 000.

To adjust both limits of the antenna movement, follow the steps below:

1. On either the remote control handset or the front pandl of the positioner,
press [YI®BJZ, then . This puts the positioner into set limits mode.

Press or to move the antenna to the new east limit.

Press to save the new setting. The display shows “L 1 Set 000" to
indicate that the new L 1 limit has been saved.

Press or to move the antenna to the new west limit.

5. Press to save the new setting. The display shows “L 2 Set 000” to
indicate that the new L 2 limit has been saved.

6. Press immediately to preserve dl the existing satellite numbers. If
you do not wish to preserve them, do not press [MODE].

At any time you can abandon the limit setting mode by pressing NI®R{Y].
4 This returns the positioner to normal mode, and the antenna moves to the
position of the last satellite number you chose.

Setting up Satellite Numbersand Polarization Values (positioner with
polarizer control)

Overview

In program mode, you set up one or more satellite numbers for each satellite
from which you plan to receive signals. You also set up polarization values to
improve the picture quality. Y ou use your receiver, as well as your positioner, so
that you can see on a TV or monitor when you have found the proper satellite and
picture quality. What you do depends upon the configuration that you have
chosen for you positioner:
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05/05/00

Configuration 1

You st 1 satellite number per satellite and store 2 polarization vaues with it (one
for horizontal and one for vertical polarization). At the receiver, al the programs
from a particular satellite have the same satellite number. Y ou can set 64
satdlite numbersin dl (maximum number for MSS-series receivers).

Configuration 2

Y ou set 2 satellite numbers per satellite. Y ou store a vertica polarization vaue
with the first number and a horizontal polarization vaue with the second number.
To do this you need to select just 2 programs (per satellite) with the receiver (one
for horizontal; one for vertical). At the receiver, dl the vertical polarization
programs from the satellite have the first satellite number, and al the horizontal
polarization programs have the second satellite number. Y ou can set 64 satellite
number in al for MSS-series receivers and 128 in dl for PRD/PSR 800/900
series receivers.

Configuration 3

You st 2 satellite numbers per satellite, as for Configuration 2, but you need to
repeat the set-up procedure for every program from each satellite. Y ou can set
128 satellite numbersin dl.

If you have an electromagnetic polarizer on your antenna, you may need
to set up more satellite numbers per satellite than described above. You
might do thisif you notice poor picture quality for some programs from a
particular satellite, but good picture quality for other programs from the
same satellite. Refer to Step 7 in the procedure for Configuration 3 for
more details.

Your receiver may be preset for programs from various satellites. If the preset
programs are for only 1 satdllite, you use the Tuning Menu described below to
tune into and store programs from other satellites.

It is recommended that you attach your positioner to your receiver by afull
SCART cable. Theinstructionsto follow assume that you have done this. If you
want to use your positioner without making this connection, st it to

Configuration 2. Y ou can then still set up satellite numbers as described below,
but you must use your positioner handset to operate the positioner in normal
mode.

When the positioner is connected to the receiver by a SCART cable, the receiver
sends information down the SCART cable to the positioner whenever you select

aprogram at the receiver. The information is used by the positioner to move the
antennato its correct position and to select the stored polarization value.
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STEP 1: Putting the Positioner into Program Mode
If the positioner isin standby, press @ to put it into normal mode.

If the positioner isin normal mode (NORM light on front panel of postioner is
ON), press [Y[®]8J= then fil. This puts the positioner into Stage A of program
mode (PGM light isON). The current antenna position is displayed on the
positioner’s front pand (for example, 050).

STEP 2: Selecting a Program and Setting its Satellite Number and Polarization
at the Receiver

Consult your receiver user manua for its Tuning Menu. A typical Tuning Menu
for MSS-series receiversis shown in Figure 5.7.

Figure5.7, Sample Tuning Menu

( Tuning Menu \

1 Frequency 11.318

2 Search Up

3 Polarisation vV j4—
4 LNB 1

0 More...
@down i key for help )

T Q key on receives
Y\

 handset
( Tuning Menu \
1 Satellite q4 4
2 Tone Off
3 IF Bandwidth  Normal
4 Ext. Switch Off
0 More...
@Id down i key for help J

If programs from the desired satellite have already been preset in your receiver,
follow the steps below:

1. At thereceiver, key in the number of avertical polarization program from the
desired satellite.

2. Display the receiver’s tuning menu.

If your receiver has not been preset for the desired program and satellite, proceed
as follows.

1. Attherecever, st the frequency, LNB and polarization (V) of avertical
program coming from the desired satellite.

2. Sdlect the “Satellite” option and set the satellite number to the required value
(something different from any of the preset satellites).

05/05/00 International Broadcasting Bureau WORLDNET *®




TVRO Operation Guide
5. Positioners/Trackers

5-20
Satellite Positioners

05/05/00

3. Store this program at the required program number (being careful to avoid
overwriting any preset programs).

4. Redisplay the receiver’s Tuning Menu.

STEP 3: Finding the Satellite

1. At the positioner, press [POL] on the positioner handset to display the
positioner’s current polarization value (V or H followed by a number).

2. If the polarization does not agree with that shown in the Tuning Menu, press
[H/V] on the positioner handset to switch the polarization.

3. At the pogitioner, press [EAST] or [WEST] on the positioner handset until
you can see the program you have selected on your TV or monitor (look for
itslogo). The positioner’s front panel display shows the current antenna
position (for example, 105). If “End” is displayed, the antenna has reached
the east or west limit.

At this stage, the picture may be of poor quality because you need to
adjust the polarization information, described in Step 4.

STEP 4: Setting the Vertical Polarization Value

1. At the postioner, presss ort on the positioner handset to display the
positioner’s polarization value again.

2. Presss ort until you see the best quality picture on the TV or monitor.

The next step depends upon the choice of positioner configuration:
For Configuration 1, see step 5a for Configuration 1;
For Configuration 2, skip to Step 5b for Configuration 2; or
For Configuration 3, skip to Step 5¢ for Configuration 3.

STEP 5a, b, c: Setting the Horizontal Polarization Value and Soring the Satellite
Number ()
Step 5a for Configuration 1:

1. Atthereceiver, select a horizonta polarization program from the same
satellite as the vertical polarization program in Step 2 above.

2. Display this program’s Tuning Menu and make sure that its satellite number
isthe same as it was for the vertical polarization programin Step 2. If itis
necessary to change the satellite number, be sure to store it.

3. At the pogitioner, press [H/V] on the positioner handset to change the
polarization value to be the same as that on the program’s Tuning Menu.

4. Presss ort until you seethe best quality picture on the TV or monitor.

% Ve
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Press [STORE] on the positioner handset. This puts the positioner into Stage
B of program mode. The positioner’s front panel shows a flashing satellite
number.

Press [P--] and/or number keys to change this satellite number to be the same
as that shown in the Tuning Menu of the receiver.

Press [STORE] to save this satellite number and the two polarization values
a the current antenna position.

If you wish to return to normal mode, press [NORM]. If you do this before
you press [STORE], any changes you may have made are cancelled and
abandoned.

At the receiver, make sure that all programs from this satellite have the same
satellite number.

Proceed to Step 6.

Step 5b for Configuration 2:

At the positioner, press [STORE] on the positioner handset. This puts the
positioner into Stage B of program mode. The positioner’s front panel now
displays a flashing satellite number.

1

Press the [P--] and/or number keys to change this satellite number to be the
same as that shown in the receiver’s Tuning Menu.

Press [STORE] to save this satellite number and the vertica polarization
value at the current antenna position. The positioner returnsto Stage A of
program mode.

At the receiver, select a horizontal program from the same satellite.

Make sure that its satellite number is different from that for the vertical
program you chose in Step 2, and store this satellite number at the receiver.

(@)

Y ou could set and store this number as “30 plus the vertical number”.
For example, if 4 isthe “vertical” satellite number, then you would set 34
as the “horizonta” satellite number for that satellite.

At the positioner, press [H/V] on the positioner handset to change the
polarization displayed on the positioner’s front panel to be the same as that
displayed on the receiver’'s Tuning Menu.

Press s ort until you see the best quality picture onthe TV or Monitor.

Press[STORE]. This puts the positioner into Stage B of program mode.
The positioner’ s front panel now displays a flashing satellite number.

Press [P--] and/or number keys to change this satellite number to be the same
as that shown in the receiver’s Tuning Menu.

Press [STORE] to save this satellite number and the horizontd polarization
value at the current antenna position.
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Y ou have now stored at the same antenna position, two different satellite
numbers (one for vertica polarization programs and one for horizontal
polarization programs).

If you want to return the positioner to normal mode, press [NORM]. Note that if
you do this before you press [STORE], any changes you may have made are
cancelled and abandoned.

At the receiver, make sure that each vertical polarization program from this
satellite has the “vertical” satellite number, and that each horizontal polarization
program has the “horizontal” satellite number. Use the Tuning Menu for each
program to do this.

Proceed to Step 6.

Step 5c¢ for Configuration 3:
1. At the positioner, press [STORE] on the positioner handset.

This puts the positioner into Stage B of program mode. The positioner’s
front panel now displays aflashing satellite number.

Press [P--] and/or number keys to change this satellite number if you wish.

Press [STORE] to save this satellite number and the vertical polarization
value at the current antenna position.

4. At the receiver, select another vertical polarization program from the same
satellite.

5. At the positioner, press [STORE] on the positioner handset twice.

Y ou have now stored this second vertical polarization program at the same
satdllite number and with the same vertica polarization value as you did for
the first program. Repeat this process for dl the vertical polarization
programs you are interested in from this satellite. When you have stored al
the vertical polarization programs with this vertical polarization vaue, the
positioner may be put into Stage A of program mode by pressing [STORE]
once. You can now repest this procedure for the horizontal polarization
programs as follows:

1. At thereceiver, select a horizonta polarization program from the same
satellite.

2. At the positioner, press [H/V] on the positioner handset to change the
polarization to be the same as that shown on the receiver’s Tuning Menu.

3. Presss ort until you see the best quality picture onthe TV or monitor.
Press [STORE].

This puts the positioner into Stage B of program mode. The positioner’s
front panel display now shows aflashing satellite number.

5. Press [P--] and/or number keys to change this satellite number to a value
different from the number you have stored for the vertical polarization
programs.
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Y ou could set and store this number as “30 plus the vertical number”.
For example, if 4 isthe “vertical” satellite number, then you would set 34

as the “horizontal” satellite number for that satellite.

6. Press[STORE] to save this satellite number and the horizontd polarization
value at the current antenna position.

7. Attherecever, select another horizonta polarization program from the same
satellite.

8. At the pogtioner, press [STORE] on the positioner handset twice.

Y ou have now stored this second horizontal polarization program at the same
satellite number and with the same horizontal polarization value as you did

for the first program. Repest this process for al the horizonta polarization
programs you are interested in from this satdllite.

Y ou have now stored, at the same antenna position, al of the programs
you are interested in at two different satellite numbers, one for the vertica
polarization programs, and the other for the horizonta polarization

programs.

If you wish to return the positioner to normal mode, press [NORM]. Note that if
you do this before pressing [STORE], any changes you may have made are
cancelled and abandoned.

Proceed to Step 6.

STEP 6: Repeating the Process for Other Satellites

When you have pressed [STORE] at the end of Step 5, the positioner returns to
Stage A of program mode. Steps 2 to 5 may now be repeated for programs
from a different satellite. Remember that different satellites must not have the
same satdllite number.

STEP 7: Additional Satellite Numbers at the Same Antenna Position

If you have an electromagnetic polarizer on your LNB, you may need to set up
additional satellite numbers for a particular satellite to get the best picture for
each program. This may be necessary if there is a wide range of frequencies for
programs from that satellite. The operation of electromagnetic polarizers
depends somewhat on the frequency of the program. For each satellite, you can
have severd different polarization values, stored with different satellite numbers,
al at the same antenna position.

For the satdllite requiring this procedure, follow Steps 2, 4, and 5 of program
mode, making sure that the satellite numbers you choose are identical on the
receiver program Tuning Menu and on the positioner’s front panel display when
you store them.

Y ou cannot set up more than 128 position numbersin al (64 in al if the attached
receiver isin the MSS series).
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Figure 5.8 shows two examples: one for a positioner in Configuration 1, and the
other for apositioner in Configuration 2 or 3.

% SOUTH ?
(dish position) 105 ' p .
E.g. for Config. 1 425 (dish position)
Prog. 1: satellite no. 4 (V18)

Prog. 2: satellite no. 4 (H42)
Prog. 3: satellite no. 14 (V22)
Prog. 4: satellite no. 14 (H46)

E.g. for Config. 2 or 3

Prog. 1: satellite no. 4 (V18)
Prog. 2: satellite no. 34 (H42)
Prog. 3: satellite no. 14 (V22)
Prog. 4: satellite no. 44 (H46)

N

For Configuration 1, there are two satellite numbers (4 and 14) at the same
antenna position. Both a vertica and horizontal polarization value can be stored
with one satellite number. Program 1 (vertica polarization) and program 2
(horizontal polarization) can have the same satellite number (4). Program 3is
also averticd polarization program, but its frequency happens to be much higher
or lower than that for program 1. Program 3 gives the best pictureif its vertical
polarization valueis set at V22, and it must therefore be given a different satellite
number (14). For the same reason, program 4 may need to have a different
horizonta polarization value (H46) from that used for program 2.

Figure5.8, Postioners

(dish position) 000

East limit 550 (dish position)

West limit

W

For Configuration 2 or 3, only one polarization value can be stored with each
satellite number. All four programs in the example must have a different satellite
number.

It isimportant to remember that there may be many programs that have the same
satellite number. They can share a satellite number provided the polarization
values stored with that satellite number give a good picture for that program.

Setting up Satdllite Numbers (Positioner swithout Polarizer Control)

Overview

In program mode, you set up one satellite number for each satellite from which
you want to receive signals. You use your receiver as well as your positioner, so
that you can see on your TV or monitor when you have found the required
satellite.
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Configuration 2

You select just one program per satellite at the receiver in order to set up the
satellite number at the positioner. At the receiver al programs from a particular
satellite have the same satellite number. Y ou can set 64 satellite numbersin all
for MSS-series receivers and 128 in al for PRD/PSR 800/900 series receivers.

Configuration 3

You set only one satellite number per satellite. At the positioner, you need to
repeat the setting up procedure for every program from each satellite. You can
set 128 satellite numbersin dl.

Y our receiver may be preset for programs from various satellites. If the preset
programs are for only one satellite, you use the Tuning Menu described below to
tune into and store programs from other satellites.

It is recommended that you attach your positioner to your receiver by afull
SCART cable. The instructions to follow assume that you have done this. If you
want to use your positioner without making this connection, set it to

Configuration 2. Y ou can then till set up satellite numbers as described below,
but you must use your positioner handset to operate the positioner in normal
mode.

When the positioner is connected to the receiver by a SCART cable, the receiver
sends information down the SCART cable to the positioner whenever you select

aprogram at the receiver. The information is used by the positioner to move the
antennacto its correct position and to select the stored polarization vaue.

STEP 1: Putting the Positioner into Program Mode

If the positioner isin standby, press @ to put it into normal mode.

If the positioner isin normal mode (NORM light on front panel of positioner is
ON), press [Y[®8J= then fil. This puts the positioner into Stage A of program
mode (PGM light isON). The current antenna position is displayed on the
positioner’ s front pand (for example, 050).

STEP 2: Selecting a Programand Setting its Satellite Number and Polarization
at the Receiver

Consult your receiver user manua for its Tuning Menu. A typica Tuning Menu
for MSS-series receiversis shown in Figure 5.9.
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Figure5.9, Tuning Menu

( Tuning Menu \

1 Frequency 11.318
2 Search Up
3 Polarisation vV 44—
4 LNB 1
0 More...
@down i key for help )
Q key an receives
v handset
( Tuning Menu \
1 Satellite q j4—
2 Tone Off
3 IF Bandwidth  Normal
4 Ext. Switch off
0 More...
told down i key for help )

If programs from the desired satellite have aready been preset in your receiver,
follow the steps below:

1. At thereceiver, key in the number of avertical polarization program from the
desired satellite.

2. Display the receiver’ s tuning menu.

If your receiver has not been preset for the desired program and satellite, proceed
asfollows:

1. Atthereceiver, set the frequency, LNB and polarization of a program
coming from the desired satellite.

2. Sdlect the“Satellite” option and set the satellite number to the required value
(something different from any of the preset satellites).

3. Store this program at the required program number (being careful to avoid
overwriting any preset programs).
4. Redisplay the receiver’s Tuning Menu.

STEP 3: Finding the Satellite

At the positioner, press [EAST] or [WEST] on the positioner handset until you
can see the program you have sdlected on your TV or monitor (look for its 1ogo).
The positioner’s front panel display shows the current antenna position (for
example, 105). If “End” is displayed, the antenna has reached the east or west
limit.
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STEP 4: Setting and Storing the Satellite Number

1. At the positioner, press [STORE] on the positioner handset. This puts the
positioner into Stage B of program mode. The positioner’s front panel
display shows a flashing satellite number.

2. Press [P--] and/or number keys to change this satellite number to be the same
as that shown in the Tuning Menu of the receiver. For Configuration 3, set a
satellite number of your choice.

3. Press[STORE] to save this satellite at the current antenna position. The
positioner then returnsto Stage A of program mode.

4. If youwish to return to normal mode, press [NORM]. If you do this before
you press [STORE], any changes you may have made are cancelled and
abandoned.

STEP 5: Setting the Satellite Number for Other Programsfromthe Same Satellite

Step 5 for Configuration 2:

At the receiver, make sure that each program for this satellite had the same
satellite number. To do this, display the Tuning Menu for each program.
Change and store the satellite number as needed.

Step 5 for Configuration 3:

Repeat Steps 2 and 4 for al the programs you are interested in from this satellite.
Make sure you set the same satellite number for each one.

STEP 6: Repeating the Process for Other Satellites

When you have pressed [STORE] at the end of Step 4, the positioner returns to
Stage A of program mode. Steps 2 to 5 may now be repeated for programs
from a different satellite, if you wish. Remember that different satellites must
not have the same satellite number.

Operating the Positioner in Normal Mode

Once you have set the east and west limits and entered the satellite number for
the satellites you are interested in, the positioner is Smple to operate in nor mal
mode (the NORM light isON).

When the pogitioner isin normal mode, the most recently selected satellite
number is shown in the front panel display. If the antennais currently not at the
antenna position corresponding to the displayed satellite number, it moves until it
is.

In normal mode, when the antenna is moving toward a new position, the
positioner’s front pandl display “counts down” like aclock. This does not occur

if there isless than 2 seconds to go before the new position isreached. The
“count” eventually reaches zero when the antenna reaches the new position. This
“count” is not the same thing as the antenna position, and should not be confused
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with it. When the “count” has reached zero, the display returns to the satellite
number.

Using Your Satellite Receiver Handset (If So Equipped)

If you have connected the antenna positioner to your satellite receiver by a
SCART cable and have stored the satellite numbers at the appropriate antenna
positions, then you can operate the entire system using your receiver handset. At
the receiver, select the desired program as you would normally. If your antenna
is not currently pointing in the correct direction to receive the program you

chose, the positioner automatically moves the antenna until it is.

Using Your Antenna Positioner Handset

Y ou can use the positioner handset to move the antenna when the positioner isin
normal mode. You must use this method if you have a receiver that is not
connected to the positioner by a SCART cable.

Use [P--] and/or the number keys on the positioner handset to key in the required
satellite number. If your antennais not currently at the position corresponding to
this satellite number, it moves to the required position.

Interpreting “ Out” Positions

If you have changed the east or west limits and preserved existing satellite
numbers, it could happen that the positions of some satellite numbers now fall
outside the new range of movement of the antenna. If you select the satellite
number of one of these, the front panel displays “OUT” and the antenna will not
move. These“out” positions have not been lost or deleted. Y ou can reach them
again if you readjust the east or west limits appropriately.

Interpreting “ Not Set” Positions

If you key in a satellite number that has not been set up and stored, the antenna
will not move. Thewords “Not” and then “SET” are displayed on the front panel
of the positioner. If your receiver is connected to the positioner by a SCART
cable, the same message is displayed if you select a program at the receiver.

Displaying the Current Antenna Position

To see the current antenna position, hold down [STATUS] on the remote
handset, or hold down [MODE] on the front pandl of the positioner. The current
antenna position is displayed on the front panel of the positioner.

Sopping the Antenna

To stop amoving antenna during the “count down” to a satdllite position, briefly
press [EAST] or [WEST] on the remote handset, or press the [JI€]8]= and
s buttons on the front panel of the positioner. This puts the positioner into
program mode. However, you must make sure you do not hold down the
[EAST] or [WEST]. If you do, the antenna starts to move again.
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To restart movement toward the same position, press [NORM] on the remote
handset, or on the front pandl of the positioner. This puts the positioner
back into normal mode.

Displaying Program Numbers

If your positioner isin Configuration 3 and connected to the receiver by a
SCART cable, you can st it to display the program number (rather than the
satellite number) in normal mode.

Press [MODE] followed by [9] on the remote handset to put the positioner into
this “display mode’. To restore the positioner to its normal display, press
[MODE] then [9] again.

Changing the Antenna Position of a Satellite Number

If you have a satdllite that you are no longer using, you can re-use the satellite
number for a different satellite. Y ou do this by pointing the antenna at a new
satdlite while the old satellite number isin the positioner front panel display.
Follow the steps below:

1. With the positioner in normal mode, select the desired satellite number (the
antenna may move).

2. Pressand hold [EAST] or [WEST] on the remote handset to put the
positioner into program mode and to move the antenna to the new position.

3. Press[STORE] twice to save the existing satellite number at the new antenna
position.

At the recelver, make sure that each program from the new satellite has the

correct satellite number at its Tuning Menu.

For Configuration 3, you must repesat the entire set up and storage
procedure at the positioner for every program

For positioners with polarizer control, you may also need to adjust the
polarization values at the positioner. The satellite signas are now coming
from a different point in the sky and may have different polarization

values.

Deleting a Satellite Number
To delete a satellite number you no longer wish to use, follow the steps below:

1. With the positioner in normal mode, select the satellite number you wish to
delete (the antenna may move).

2. Make sure the programs that you can see from this satellite number are no
longer wanted by checking them on your TV or monitor.
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3. Press[MODE] then [1] on the remote handset to put the positioner into
program mode.

4. Press[MODE] then [3]. The display on the front panel of the positioner
alternates between displaying the satellite number and the word “DEL”.

5. Press[STORE] on the remote handset to delete the satellite number. The
positioner returns to normal mode, and the deleted satellite number followed
by “not set” is displayed.

If you wish to abandon the procedure, press [NORM] instead of [STORE]
in Step 5.

05/05/00

If you wish to delete dl the satellite number at once, reset the east and west limits
at their current positions, but do not press [MODE] to preserve the satellite
numbers.

Recovering Satellite Numbers after a Power Failure

Every time the antenna comes to rest, the positioner stores information about the
antennd s position in its interna memory. If there is a power falure or the
positioner is switched off while the antenna is stationary, all the stored positions
are preserved in memory when power is restored.

If a power failure occurs while the antenna is moving, the stored positionsis lost
unless the recovery procedure described below is carried out. For this procedure
to work, the following conditions must be met:

Satellite number 1 must have been set up and stored before the power failure;

Satellite number 1 must be located between the current east and west limits
(that is, it must not be “out”);

Y ou must be able to remember which satdllite had satdllite number 1; and

For Configurations 2 and 3, and for positioners with polarizer control, you
must also be able to remember which polarization (H or V) was stored with
satellite number 1.

When power is restored after the power failure, al three lights on the front panel
of the positioner ison, and “SET” and “UP1” (set up satellite number 1) flash on
the front pand display. The positioner in now in arecovery mode. Follow the
steps below:

1. At your receiver, select a program from the satellite that had the satellite
number 1 (for Configurations 1 and 2, you can display the program’s Tuning
Menu to check this). For Configurations 2 and 3, make sure you select a
program with the correct polarization, if your positioner has polarization
control.

2. Press[EAST] or [WEST] on the positioner remote handset to move the
antenna until you can see the selected program on your TV or monitor.
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3. Press[STORE] on the positioner remote handset.

The positioner then functions asiit did before the power failure. All of the
previoudly stored satellite numbers are restored.

Recovering Satellite Numbers after an “Err” Message

Follow the procedure below when an “Err” message is displayed on the front
pand of the positioner:

1. If the antenna was moving when the “Err” message is displayed, check to see
if any of the antenna actuator wires have become disconnected.

2. If thisis so, switch off the positioner at the AC power source, re-attach the
disconnected wires, and reapply AC power again.

3. When the “SET UP1” message is displayed on the front panel display,
compl ete the procedure described in the preceding section to recover any
satellite numbers you have set up.

If the wires are dtill firmly attached, the “Err” message means the antenna
4 is stuck or has reached its mechanical limit of travel.

Clearing the Positioner’s Memory

If necessary, you can reset the positioner to the condition it was in when you
ingaled it. All satellite numbers, limits, etc. that you have previoudy set
become “ not set”. Follow the steps below:

1. Put the positioner into normal mode.

2. On the remote handset, quickly press [P--], then [STORE], then [STATUS].
The front panel lights light up for several seconds while the positioner resets
itself.

I nter preting War ning M essages

A number of warning messages can be displayed on the front panel of the
positioner. The meanings of these messages are given in Table 5.5.

TABLE 5.5, WARNING MESSAGES

ouT The antenna position of this satellite falls outside the
current east and west limits.
End You have tried to move the antenna past the east or west

limit (in program mode).

Note:  After “End”, the antenna position of the limit is
displayed. If the antenna has moved quickly to the west
limit, it can pass this point slightly. In this case, an antenna
position slightly greater than expected is displayed. This
does not affect the functioning of the positioner.

SET UP1 The positioner is in “recovery” mode.
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Err - The antenna is stuck or has reached its mechanical limit
of travel.

- Alternatively, one or more of the actuator wires may have
become disconnected.

The following error messages indicate that there are problems with the
positioner’s memory. If these messages occur, contact your system
administrator.

000 If this message is displayed when the positioner is powered
up and before going into standby mode.

LE1 If this message appears persistently

Erl If this message appears persistently
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PANSAT AP-3000 and AP-3000E Antenna Positioners

The Pansat AP-3000 and AP-3000E antenna positioner uses steerable RF
antennas to access multi-satellite broadcast video and audio programs. The
features of these positioners are:

Microprocessor controlled circuitry;

99 satdlite programmability;

Large LED aphanumeric display;

Easy to use parental lock-out;

Programmable over-trave limits,

Non-volatile memory;

Polarity and skew control function;

Compatible with Pansat BR3000 receiver without using interface cable;

Optiond IR remote control; and

Actuator re-synchronization function for easy reset.
Specifications for the Pansat AP-3000 and Ap-3000E positioners are givenin

TABLE 5.6, SPECIFICATIONS

05/05/00

Table 5.6.
AP-3000 AP-3000A
Power mains AC 117V 60Hz AC 220V 50Hz
Motor supply voltage 30 VDC 3A SAME
Sensor type Reed, Hall effect SAME
Unit dimension WxHxXD = 10%ax SAME
2Y2x 10"
Unit weight 8 Ib. SAME
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Features

Front Pand Indicators

Figure 5.10 shows the controls and indicators of the front panel of the Pansat
positioner.

Figure5.10, Front Pane View
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The meanings of the controls and indicators on the Pansat positioner front panel
are:

F1 Power Switch
Press F1 to turn power on. Press again to turn power off.

F2 Vertical Polarity Indicator
Thisindicator turns on when the receiver has selected polarity “V”.

F3 Horizontal Polarity Indicator
This indicator turns on when the recelver has selected polarity “H”.

F4 Position LED Display
This LED display shows the selected satellite type and numbers.

F5 Polarity Control

This control is used when changing polarization from Vertica to Horizonta or
horizontal to vertical. The setting of this control depends upon the format of the
particular satellite being received.

F6 STORE Switch
This button is used to preset the antenna limits and to store the satellite location.
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F7 Skew Control

This adjustment alows fine-tuning of the received signal polarization. This
control may need to be adjusted when changing from satellite to satellite.

F8 EAST Switch

This button controls movement of the antenna toward the eastward directionin

the sky.

F9 WEST Switch
This button controls movement of the antenna toward the westward direction in

the sky.

F10 TYPE Switch
This button selects the type of satellite being received.

F11 NUMBER Switch
This button selects the satellite number (1 through 9).

Rear Pand Connectors
Figure 5.11 shows the connections on the rear panel of the Pansat positioner.

Figure5.11, Rear Panel View
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The meanings of the connectors on the Pansat positioner rear panel are:

R1 M1, M2 Terminal
Thistermina can be connected to the motor wires.

R2 GND Terminal

This termina supplies acommon ground for the reed-switch or hall-effect sensor
of the actuator.
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R3 SENSOR Terminal
The reed-switch or hall-effect sensor of the actuator is connected to this terminal.

R4 +5V Terminal
Power to the hall-effect sensor unit of the actuator is supplied from this terminal.

R5 +5V
This connector supplies power to the polarizer on the feedhorn.

R6 V/H Connector
This connector is for an external V/H switch, providing OV or +12 VDC.

R7 Pulse
Motion pulsesto the polarizer are provided from this connector.

R8 GND

A common ground for the polarizer and external V/H switch is supplied from this
connector.

RO Fuse

Thisis afuse for the AC supply line. It must be replaced only with a 250V 1.5A
fuse.

R10 Line Cord

Plug this cord into a117 VAC, 60 Hz eectrica outlet (AP-3000). For the AP-
3000A, plug into a220 VAC, 50 Hz electrical outlet.

Operation
In addition to the functions described above, only afew other operational
procedures are necessary to operate the Pansat AP-3000 positioner. These
functions include:
On/Off control;
Recaling satdllites;
Parental lock-out feature;

Actuator re-synchronization; and

Optiond hand-held 30001 remote control.
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Programming the Pansat AP-3000, 3000E Positioner
Important functions to be used in programming the AP-3000 positioner include:

Clearing memory;
Setting east and west limits; and
Storing satdllite locations.

Clearing Memory

Before using the AP-3000, it isimportant to clear the unit’'s memory by
following the procedure below:

1. Pressand hold and NIBIVIEISR smultaneoudy. While holding these
buttons down, press and rel ease S1EOIRIE.

The display begins a countdown from 9to 1.

When the display reaches “1”, the symbol “EL" begins to flash on the
display. Thisindicates that al memory has been erased, and the positioner is
ready to program the EAST LIMIT of antenna movement.

If you want to cancel or abandon this procedure, you can do so by
4 releasing and before the countdown to “EL” is
completed.

Setting the East and West Limits

East and west limits must be set before attempting to store any satellite positions.
If thisis not done, the unit does not accept any programming. To set the east and
west limits, follow the steps below:

1. Whentheletters“EL” (for EAST LIMIT) are flashing on the positioner front
panel display, press[E§]] to rotate the antenna just beyond the most eastern
satellite that you want to receive.

2. Press§JfOFE. This savesthe EAST limit, and the antenna does not rotate
beyond this point.

3. Theletters“WL" (for WEST LIMIT) are flashing in the front panedl display.
Press to rotate the antenna just beyond the most western satellite that
you want to receive.

4. PressJf8[fE. Two dashes“-- “ are displayed on the front panel of the
positioner. This saves the WEST limit, and the antenna will not rotate
beyond this point.

If the East and West limits are set at the same position, the antenna will
4 not move in either direction.
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Table 5.7, Satellite Type
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Soring Satellite Locations

This procedure must be followed when first storing satellite locations during
ingtallation. However, it isaregular procedure to be followed during normal
operations. To store satellite locations, follow the steps below:

1

Locate the satellite to be stored by manually moving the antenna. Use [Z§]]
or to do this.

Press repeatedly until the code for the satellite type you want is
displayed on the front panel of the positioner. Examples of the meanings of
the codes are given in Table 5.7.

CODE SATELLITE CODE SATELLITE
A ANIK D COMSTAR
E EXTRA SATELLITES F SATCOM
G GALAXY K Ku Band
M MORELOS o) OTHERS
S SPACENET T TELSTAR
W WESTAR
3. Press repeatedly until the satellite number you want (1 — 9) is

5.

displayed on the front panel of the positioner.

Press BJI@/){= when the satellite type and number are correct. If you delay
pressing SK8/&{= for longer than three seconds, the display disappears. It is
necessary to repeat steps 1 through 4 again to re-enter the satdllite location.

All satdlites may be stored by repeating steps 1 through 4.

If the AP-3000 memory areafor storing satellitesis full (up to 99
satellites), any attempt to store additiona satellites causes the letters

“MF’ (memory full) to be displayed on the front pandl of the positioner.

Using the On/Off Control
Use to turn the AP-3000 on and off.

Recalling Satellites
To recal asatellite that has been stored, follow the steps below:

1

Press repeatedly until the satellite type you want is displayed on the
front panel of the positioner.

Press \ISIVI31=3 repeatedly until the satellite number you want is displayed
on the front panel of the positioner.
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3. The AP-3000 pauses for 3 seconds, and then the antenna rotates to the
selected satellite. As the antenna moves through its arc, avertical bar is
displayed on the front pandl of the positioner. This bar indicates in which
direction the antennais moving. When the rotation of the antennaiis
complete and the satellite has been found, the positioner displays the selected
satdllite code and number on the front pand. All satdllites can berecalled in
thisway.

The motion of the antenna can be stopped at any time by pressing =

or NIEIVIEISR!, or by pressing [{8MMER. n this way, you can change the
antenna direction or its destination without waiting. If you press

[R&YER, however, the antenna stops and then the unit turns off.

05/05/00

Using the Parental Lock-Out Feature

The AP-3000 positioner may be used to lock the antennain a specific position.
To do this, follow the steps below:

1. Sdect an antenna position. This may either be on or off a satellite position.

2. Press|[Mf§E repeatedly until the letter “E” is displayed on the front panel of
the positioner.

3. Press WIS repeatedly until the number “9” is displayed on the front
panel of the positioner.

4. PressSJOIE. This must be done within 3 seconds after the satellite number
“9” was entered. The letters “PL” flash on the front panel display. The
antennais now locked in the last position.

5. Tounlock the parenta lock-out, repeat steps 2 through 4. The front panel
display shows“UL” to indicate that the antenna is now unlocked.

Resynchronizing the Actuator
This feature is used when:

Repairing or replacing the actuator or defective sensor wires,
Reconnecting loose actuator wires or clamps, or

Correcting any problem that causes the antenna position to be off by the
same amount for every satellite.
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The actuator resynchronization feature allows you to adjust the actuator so that
the antenna matches the receiver’s currently stored satellite positions. This saves
you the task of reprogramming the receiver satellite positions. To do this, follow
the steps below:

1. Press to turn the AP-3000 on.

RS (=SS POL ARITY BSKEW-+ESK EW-RE! simultaneously. The

letters “RS’ are displayed in the front panedl of the poditioner.

3. Using the [Z§]] or buttons, tune the picture received on your TV or
monitor to achieve best picture quality on any programmed satellite.

4. Press and NIYEEI=R! to identify the programmed satellite properly.
When you are sure of the correct satellite and program, press JOIRl=. The
AP-3000 turns off and al satellites are resynchronized.

To cancel the resynchronization function, unplug the AP-3000 from the
4 AC power supply

Using the Optional Hand-Held 30001 Remote Control

An optional feature of the Pansat AP-3000 positioner is the 30001 hand-held
remote control. Figure 5.12 shows the control buttons for this option.

Figure5.12, 30001 Hand-Held Remote Control

F1% Fig Fa? Pis

In Figure 5.12, the buttons marked F15, F16, F17, F18, F1, F7, and F9 are
buttons that operate the AP-3000 positioner. All the other buttons are used to
operate the Pansat BR3000 satellite receiver.

East and west antenna limits must be programmed on the Ap-3000 before
atempting to operate with the 3000l remote contral.
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Troubleshooting the Pansat AP-3000 Positioners

Trouble-shooting the Pansat AP-3000 and AP-3000E antenna positioners
involves interpreting error displays on the front panel of the positioner. Table 5.8
summarizes these error displays:

TABLE 5.8, TROUBLESHOOTING THE PANSAT POSITIONERS

SYMPTOM SOLUTION

AE (Actuator Error) displayed - Check connection of the two motor wires.

- Make sure the gauge of the motor wires is not too
small (14 gauge motor wires are recommended).

- Check operation of actuator motor.

DE (Data Error) displays intermittently - Check to see if unwanted or unauthorized
movement of the antenna is occurring.

DE displayed continuously - If positioner serial number is less than 4000,
unplug AC power and replug again to clear display.

- Check reed sensor (if applicable).

- Check distance between magnet and reed
sensor.

- Check for loose or open connection of either
sensor wire.

- Make sure pulse and ground sensor wires are not
touching each other.

- Make sure sensor wire gauge is adequate (20
gauge shielded is recommended).

- Check tightness of connection at terminal at rear
panel of positioner.

- Positioner control may be defective. Contact your
system administrator.
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PANSAT AP-600 Antenna Positioner

The Pansat AP-600 antenna positioner uses steerable RF antennas to access
mul_ti_-satellite broadcast video and audio programs. The features of this
positioner are:

Microprocessor controlled circuitry;

Power failure protection circuitry;

100 satellite programmability;

4 digit/ 7 segment LED display;

Parental lock/unlock feature;

Programmable over-trave limits;

Non-volatile memory;

Built-in overload protection; and

Actuator re-synchronization function for easy reset.
Specifications for the Pansat AP-600 positioner are given in Table 5.9.

TABLE 5.9, SPECIFICATIONS

AP-600
Power Main AC 110/220-240V, 50/60Hz
Motor supply voltage 36 VDC, 3A Max
Sensor type Reed Switch / Hall Effect
Unit dimension WxHxXD = 29 x 6.5 x 20 cm
Unit weight 3.15 Kg.
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Features

Front Pand Indicators

Figure 5.13 shows the controls and indicators of the front panel of the Pansat AP-
600 positioner.

Figure5.13, AP-600 Front Pandl View

The meanings of the controls and indicators on the AP-600 positioner front panel
are:

<POWER> Power On/Off;
<EAST> To move antenna east (downward);
<WEST> To move antennawest (upward);
Available firgt digit name character:

A,C d EFHL NPt U;and
Available second digit name number:

1,2,34,56,7,809.
Table 5.10 shows the basic functions of the LED display on the AP-600 front

pandl.
TABLE 5.10, AP-600 LED FUNCTIONS

LED Functions Display
Programmed position Name Ex <Al>
Position counter Ex <1234>
East limit <EL>
West limit <UL>
Position is over East limit <EL-->
Position is over West limit <--UL>
Position is Locked <Lock>

05/05/00




TVRO Operation Guide
5. Positioners/Trackers

5-44
Other Positioners/Trackers

LED Functions

Display

Position is Unlocked

<UnLc>

Resynchronization procedure

<Alin>

Delete programmed position procedure

<(--)>

No return pulse error

<Errl>

Clear all memory

<>

Remote Control

Figure 5.14 shows the control buttons and indicators on the AP-600 hand-held,

remote control box.

Figure5.14, AP-600 Hand-Held Remote Control
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SATUP

SAT DN
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The meanings of the controls and indicators on the AP-600 positioner front panel
are:

POWER
Power On/Off

STORE
Store position. Initiate or terminate specia function.

SAT UP
Call programmed position upward

SAT DN
Call programmed position downward

EAST
To move antenna east (downward)

WEST
To move antenna west (upward)

TYPE
Position naming first digit (alphabet)

NUM
Position naming second digit (numeric)

Rear Panel Connections
Figure 5.15 shows the connections on the rear panel of the AP-600 positioner.

Figure5.15, AP-600 Rear Panel View
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The meanings of the connectors on the AP-600 positioner rear panel are:

M1, M2 Terminals
These terminals should be connected to the actuator motor wires.

GND Terminal

This termina supplies a common ground for the reed-switch or hall-effect sensor
of the actuator.

SEN (Sensor) Terminal
Thistermind is used to connect the sensor (pulse) wire from the actuator.

+5V Terminal

DC power only to the hall-effect sensor unit of the actuator is supplied from this
terminal.

Line Cord
Plug into the correct electrica outlet.

AC 110/220-240V Switch
This switch is used to select 110V or 220-240V.

Operations

In addition to the functions described above, only afew other operational
procedures are necessary to operate the Pansat AP-600 positioner. These
functionsinclude:

Programming the positioner;

Recaling satellites;

Erasing satellite positions;

Parental lock feature; and

Actuator re-synchronization.
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Programming the Pansat AP-600 Positioner
Important functions to be used in programming the AP-600 positioner include:

Clearing memory;
Setting east and west limits; and
Storing satdllite locations.

Clearing Memory

Before using the AP-600, it isimportant to clear the unit's memory by following
the procedure below:

1. Pressand hold [gO)Y=x and on front panel simultaneoudly, until the
display counts down from "-10" to "-1" and then shows "----".

2. After three seconds, "EL" will begin to flash, which means all memory has
been cleared and you are ready to set the east limit.

If you want to cancel or abandon this procedure, you can do so by
releasing and before the countdown to “EL” is

completed.

Setting the East and West Limits

East and west limits must be set before attempting to store any satellite positions.
If thisis not done, the unit does not accept any programming. To set the east and
west limits, perform the following steps:

1. Whentheletters“EL” (for EAST LIMIT) are flashing on the positioner front
panel display, press[Z}]] to rotate the antenna just beyond the most eastern
satellite that you want to receive.

2. PressfOI§E for three seconds, until "UL" starts flashing. This savesthe
EAST limit, and the antenna does not rotate beyond this point. The position
number will be 1000.

3. Theletters“UL"” (for WEST LIMIT) are flashing in the front pand display.
Press to rotate the antenna just beyond the most western satellite that
you want to receive.

4. Press SJJOIIE for three seconds, until two dashes “-- “ are displayed on the
front pandl of the positioner. This savesthe WEST limit, and the antenna
will not rotate beyond this point.

If the East and West limits are set at the same position, the antenna will
not move in either direction. In this case, the memory should be cleared,
and you should reset the East and West limits.
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Soring Satellite Locations

This procedure must be followed when first storing satellite locations during
ingtallation. However, it isaregular procedure to be followed during normal
operations. To store satellite locations, follow the steps below:

1

5.

L ocate the satellite to be stored by manually moving the antenna. Use
or to do this.

Press the button repeatedly until the code for the satellite type you
want is displayed on the front pandl of the positioner.

Press the button repestedly until the satellite number you want (1 — 9)
is displayed on the front pandl of the positioner.

Press for three seconds when the satellite type and number are
correct. If you delay pressing for longer than three seconds, the
display disappears. It is necessary to repeat steps 1 through 4 again to re-
enter the satellite location.

All satellites may be stored by repeating steps 1 through 4.

If the AP-600 memory areafor storing satellitesis full (up to 100
4 satellites), any attempt to store additiona satellites causes the letters
“MF’ (memory full) to be displayed on the front pandl of the positioner.

Recall the Satellite
To recall a satellite that has been stored, follow the steps below:

1

2.

Press the or SIIEIN buttons repeatedly until the satellite type you
want is displayed on the front pand of the positioner.

The AP-600 pauses for 3 seconds, and then the antenna rotates to the selected
satellite. Asthe antenna moves through its arc, a vertical bar is displayed on
the front pandl of the positioner. This bar indicates in which direction the
antennais moving. When the rotation of the antenna is complete and the
satellite has been found, the positioner displays the selected satellite code and
number on the front pandl. All satellites can be recalled in this way.

05/05/00

The motion of the antenna can be stopped at any time by pressing =
or NEIVIEIER!, or by pressing [{8MER. |n this way, you can change the
antenna direction or its destination without waiting. If you press
[R&YER:, however, the antenna stops and then the unit turns off.
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Using the Parental L ock-Out Feature

The AP-600 positioner may be used to lock the antennain a specific position. To
do this, follow the steps below:

1
2.

Select an antenna position. This may either be on or off a satellite position.

Press [N repeatedly until the letter “E” is displayed on the front panel of
the positioner.

Press SIS repeatedly until the number “9” is displayed on the front
panel of the positioner.

Press for three seconds. This must be done within 3 seconds after
the satellite number “9” was entered. The letters“L OCK” flash 2-3timeson
the front pandl display and then "--" gppears. The antennais now locked in
the last position.

To unlock the parental lock-out, repeat steps 2 through 4. The front panel
display flashes "UnL c" 2-3 times and then shows “--" to indicate that the
antennais now unlocked.

Resynchronizing the Actuator
This feature is used when:

Repairing or replacing the actuator or defective sensor wires,
Reconnecting loose actuator wires or clamps; and

Correcting any problem that causes the antenna position to be off by the
same amount for every satellite.

The actuator resynchronization feature alows you to adjust the actuator so that
the antenna matches the receiver’ s currently stored satellite positions. This saves
you the task of reprogramming the receiver satellite positions. To do this, follow

the steps below:

1. Pressthe and buttons until you have selected "E8".

2. Press for three seconds until "ALin" flashes.

3. Using the Z¥g] or buttons, move the antenna to the desired satellite
position.

4. Press or to select the programmed satellite properly.

When you are sure of the correct satellite and program, press for
three seconds until "END" displays. The AP-600 turns off and all satellites
are resynchronized.

To cancel the resynchronization function, unplug the AP-600 from the
4 AC power supply
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Other Positioners/Trackers

Houston Tracker I11 Antenna Positioner
The Houston Tracker 111 antenna positioner is the primary positioner used in the
American Republics.

Features
The Houston Tracker |11 antenna positioner has the following features:

Up to 24 different satellites geostationary positions can be programmed into
its memory;

Programmable travel limits;
Full transient protection and surge protection;
A sdf-contained 5 amp, 36V DC thermdly-protected power supply; and

Nonvolatile computer memory.

Merrimac M S-1 Satellite Tracking Controller
The Merrimac MS-1 satellite tracking controller is used to track an inclined orbit
saelite.

Features

The Merrimac MS-1 satellite tracking controller consists of:
Two antenna drive motors (actuators) and control/sensor cables,
A tracker controller;
A computer termind;
A computer keyboard; and

A printer.
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